mm 2002-270725 



^-v: 27/ 



Jrfci^lijytt-i) R s -C-^^o tfz, R2(±, J±*f5$R2t;ov>T, EEifi$R=5. 
[0 110] 

— ^J±HS^R=5. 5,?;TlmQ=8. 1 7 nm3/s [Z&if&J >?TPlBt 
^|EPL = 0. 9 9kPaU*tLT, S-r'- * H&lt£ >f > ? TM^^M 
SP L ZfcMltLtzmtffc&nttm-tertZ R e T*&6 0 Rill, JE*&?£ 

[0111] 

::t?, Ztlftl* fe^t^io^TR s/R2 £#{±1 I^.Cfc^TRe/R 

[0 1 12] 
[0 1 13] 

4 ii- Y 'J y v 2 0 H>f > * * s W«t$ tLT V^^Uti, 7t-AftW#-t^ 
^SEtLTv^fcJB^i-i-t^-C^-So mi O^tJ:^:, nftK^ati* 

liQ i (m3/s) Ji, ^ (1) Ciot^i^ti^o 
[0 1 14] 

Q i-AP • ^ • dV (1 2 8 • // • L) •■•(!) 
ttzbo lit, A P (i^SSOffi^Jtl^ (Pa) , d (ilfi&ttti (m) . ^ 
S(Pa-s), LtilfK^SKttfi (m) 
[0 115] 

d (m) £ffiffiH#«>-fc;l/gfc«&fci-fc, ffi««F07*-A#OHi6-t^afJgM 
= N • R (Winch) ct *K 

d = 0. 0 2 5 4/ (N-R) • • • (2) 

tHIiE# 2003-3054183 



Wm 2 0 0 2 - 2 7 0 7 2 5 ^- v : 28/ 

10 116] 

7 * -Mtw±ffi£tiT4 > ? ii — h ] ) 7-/2 oi*n;i|x#$tirv^o-e\ 7 
* -A*;fo#-fc;wi, Eli n^tiTi:, WffittMX-tb kt^iLh *iho Ltz 
ri f oT, l±^B#0 7 ^-Attrat-iitt^-t^ftN d (IB) (i> 

N d = ( 2 //" 3 ) • S / ( d 2) . . . ( 3 ) 

tft&o ZZX\ Sli7*-A#^fffil (WXD) 
[0 117] 

L/^ot, (3) KJ:&i£&— 5£OR£:R<0»£|&&&5£U £«£*Q t (m 
3/ s ) (i, ^ (1) , (2) , (3) «£ »), 
Q t = Q i • N d 

= [AP • n • dV (128 • fx • L) ]•[ {2/yTZ) • S/ (d 2 ) ] 
= A • AP • S/|> • L • (N • R) 2] ... (4) 

fcfc'L MA=1. 8 3 X10-5 
t%Z> 0 ^oT, M1Q t (iE^|B#(7)-7 * - A#<0||^-tr;i^j£M = N • R ( 
Winch) <7)2miZfcitMLr^2>Zttfibfr2> 0 
[0 118] 

5$ (4) H 1 0 tc^-t-Rtt*to«£K«rSl^L/;a»1i-C*-6^aE»Q 

t ***!)^8**, ^2t;^i- 0 
[0 119] 

IfE2] 



















R 


d (mm) 


Ph (kPa) 


Qi(pm 3 /s) 


Nd Ofc) 


Qt(nmVs) 


Qc (nrnVs) 


Q/Qc 


2 


0.32 


0.07 


8.31 


1 1,867 


99 


7.18 


1.14 


5 


0.13 


0.62 


1.89 


74.169 


140 


10.17 


0.80 


5.5 


0.12 


0.62 


1.29 


89.744 


116 


8.41 


0.97 


6 


0.11 


0.73 


1.07 


106.803 


114 


8.32 


0.98 


7 


0.09 


0.91 


0.72 


145.371 


105 


7.62 


1.07 


8 


0.08 


1.30 


0.60 


189.872 


115 


8.33 


0.98 






13.75 





[0 12 0] 

mm<o 7 * - A 1*1 -e it it &Mfe± <D^)V aqgcEM* K MM L X & *) , 0 
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^-v: 29/ 



<h&i9, -bMl£ffl^T^a67^MQ t Ofg|^<7>;rL»Q HWt ^tfrtg^*^ 
[0121] 

::t\ El 1 3 IZTfs-T X n (I. gft^dm, -€-co^i>f£fi£ X = 0 t Lfzmtii 
\tm £ 9 ft L T ^<s6 /jiES.'ftv^ES&^St/L £ R d , m±^f ^MftrdMtfC £ R 
mi: L^ififtJtR d/Rm^, 0 1 4 i:^f 0 mm^ir X n [Z s Xtf ? 0^<7) 
i#£"C(i r d/Rm= 1 T*&£#\ X7i ? d m/2 Uifio* < !:#oT R d/Rm^l 
#tS^t^^o Cl J: «K MIE^K=13. 7 5^fit^i, IE 

mt^)^'&* \ tLtzt^, X=0. 4 8 80filfRd/Rm=13. 7 5 t 
£ 4 o - fr\±ffi&is s tt8A)cM& 0.21 T«#-t: )V t MM Ltl^^ T'MfcT § 

•?> <h si o 

[0122] 

-iii 0. JimSfEfiQ c 

Qc=Qt/k ... ( 5 ) 

Qc = (A/k) ■ AP • S •/[/!' L • (N • R) 2] ... ( 4 «) 

fcrtfL «(A/k)=l. 3 3X10-6 

[0 12 3] 

---e, ^2J:!9. #r-*-^niov^-c, q/qc ijb&i -e&ao-e, ttiE&m 

[0 12 4] 

SfciSSK, 5t (4) , ( 5) «fc *) , 

AP= (k/A) • [// • L • (N • R) 2/S] • Q ••• (6) 

tztzL (k/A) =7. 5 2X105 

f^E^iAP^I^ItQJ; Djfci&fcSr**:, i3C^to 
[0 12 5] 



ffilE#2 003-3054183 
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30/ 



im3] 





5*CJBc lXj £3C' V| 






IfrO 




t±7l 








N*R 


H ( m m ■ 

\J V 1 1 MI I / 


Q (nm 3 /s) 


Nd (30 


p ( pm"V s , 


AP (kPa) 


Pc (kPa 


Pc/Ph 


2 


80 


0.32 


8.17 


1 1.867 


0.688 


0.0058 


0.08 


1.14 


5 


200 


0.13 


8.17 


74.169 


0.1101 


0.0362 


0.50 


0.80 


5.5 


220 


0.12 


8.17 


89.744 


0.0910 


00438 


0.60 


0.97 


6 


240 


0.11 


8.17 


106.803 


0.0765 


0.0521 


0.72 


0.98 


7 


280 


0.09 


8.17 


145.371 


0.0562 


0.0710 


0.98 


1.07 


8 


320 


0.08 


8.17 


189.872 


0.0430 


0.0927 


1.27 


0.98 


9 


360 


0.07 


8.1 7 


240.307 


0.0340 


0.1173 


1.61 




10 


400 


0.06 


8.1 7 


296.675 


0.0275 


0.1449 


1.99 




5.5 


220 


0.12 


1.25 


89.744 


0.0139 


0.0067 


0.09 





[0 12 6] 

5e^£EP h <hcoJt£P c/Ph t -f2> t®& 1 X$>Z> 0 
[0 12 7] 

ttz* ^2 tm3 tiy^yt LXTfkLfzm 1 5 ht^-To ^m^-rx -? 

& CI rt*"C § * £ 1 tffofr & o 
[0 12 81 

[0 12 9] 

L7^ ? oT, Ell 6^(^11 7t:^ti^C, ^ffft^M (^n^^T.) (7) 
KS#£E^P t (Pa) li, S (7) CJ:ot$l|$^o 
[0 13 0] 

Pt=2-T-cos0/(d/2) •••(7) 

Tttm^m te&wizZHfzj >?) <r>mm&i) (N/m) , <m 

mt<nmk*<r>l$xlhZ>m&fa, dii^f^ES (m) -c&& 0 ^>^g£ 
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^-v: 31/ 



C ttfX^Z><Dr-\ ^ (7) (i, 

P t = 4 • T/d • • • (8) 

[0131] 

U:#ot, it (2) (8) J; 19, 

Pt = (4/0. 0 2 4 5) • T • (N • R) ••• (9) 

[0132] 

it (9) «fc »K ^*rtfftiBWB#JE^P t «r**^tt*«r, ^4Ktf1- 0 
[0 13 3] 

[£4] 











R 


N*R 


d (mm) 


Px (kPa) 


Px/PL 


2 




0.318 


0.38 


0.82 


3 


120 


0.212 


0.57 




4 


160 


l 0159 


0.76 




5 


200 


0.127 


0.94 


1.10 


5.5 


220 


0.1 15 


1.04 


1.05 


6 


240 


0.106 


1.13 


0.98 


7 


280 


0.091 


1.32 


1.03 


8 


320 


0.079 


1.51 


1.00 


9 


360 


0.071 


1.70 




10 


400 


0.064 


1.89 





[0134] 
[0 13 5] 

i: * - <h * B5 <"^llfe# L T (± >f > * tRsI )±7J C^U7t-A # <7)«J#^| "C 
[0 13 6] 

L/:#ot, >f >^tt|&P2 4 C^-T^-f >^<7)7K§R^^ h (m) t±, W > * 

mtE#2 003-3054183 



mm 2 0 0 2 - 2 7 0 7 2 5 ^- v : 32/ 

*-F'j7y2 0i:iJt»-C, 4 >?<Dft.M.i:y £~t-2>t, &Wl±t)li9. 8X1 
03 • y • h (P a) T?*lK 5£ (9) Ui3tt4HS#ffi^P t (Pa) jWUTO 
* m tz i" - H^o 
[0 13 7] 

T-N-R-B^y-h •••(10) 
tztzL, lltB = 0. 0 16 1 

, oi 0HS|-b;^]tM=N • R (IS/inch) It, iilrt«N=4 Oli/i 
nch^ffiUB^ R = 5 -CS.mUl\X LXn h fitz 4 > 9 22^^f>^*-f'J 
y y'2 0 {ZU.ffHrZZtl.zX <9 £ <b I- 1 0 %OJ±IS & £ §, 

M=40X5. 5X1. l = 2 4 2ffl/inch 
TNfe«K (9) ^<7>jZ4I#:ft(±, IS-t^fSM (IH/inch) ZiXA-f&t, 

T • M • B^ y • h •••(11) 
tz tz L ^ MB=0. 0 16 1 

[0 13 8] 
[0 13 9] 
[0 14 0] 

T-N-R-B^2- 7 -h •••(12) 

T • M • B^ 2 • y • h • • • (13) 

tztzL, MB=0. 0 16 1 



mSE# 2003-3054183 
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^-v: 33/ 



[0141] 

4 >?iJ- h 'J -y v Officii * > * l^;K£>g£i&'^S£lt U «t '9 » 4 0 mm 

0. 8kPa (0. 0 8mH 2 O) Z ffifcir h Z. t t L < 
T'N-R'B^O. 08 •••(14) 

T-M-B^O. 08 • • • (15) 

tztzL, mkB= 0. 0 16 1 
fc-f-idtUJ: 0. 8 k P a&,±iz^Z ttfX*£, 0^*-h'Jr/2 

[0142] 

RTfm l izm-to 

[0 14 3] 

friz* 4 ; X>i(D4 y ?mm\z y 4 xco-f ^ ^ ^iitc J: 4 B#EE 

Pn £;fc#>£o 

[0 14 4] 

> * P±tH)^r« 8 0 0 0 p p s , /X;vt6 4$i t£5e <h § O ^ > ? HQ 
= 8 . 1 7 n mV s ( 0 . 4 9 c c /m i n ) "C<fc o <h £ , >f > 9 <D 1 

0. 00817/8000/64 = 1. 6X10-8 (cc) 

[0 14 5] 

ft££2 Ojumi: L, y XjWgSB^tbllfc 9 OS, 0//m^ni6§ 

ffiBE#2 003-3054 183 



2 0 0 2 - 2 7 0 7 2 5 ^- v : 34/ 

[0146] 

•$®{£gU&tt&Rilgr><7)ii:gH£, ^5C^LTv»4o fcfc, ^5U*i^T, 
RftgB<7)iSSH= 2 0 // mfc(i, J- * U— ifJpX^tc «t '9 , ;X^j|o^ 
HU- FW^CSv^^iLtv^o J > ? IffitLX* 1. 6x 

1 0-8 (cc) 1. 8X1 0-8 (cc) fcOJfc^fc^U ^JI^CitLt, S XA> 
HtW^-X * X«Si^f I L^t^^ Ell 8 (a) - (h) \Z7f. 

[0 14 7] 

5^ (8) URit^itgH (m) fftALt/XiK^^OPnli 

P n = 4 • T/H .... (8 ') 

[0 14 8] 

* >^0«#&^Jg.*e^$*v^^^t±abs (Pn) >abs (Ph) T*& 0 > 
SX)VU&*D (m) t-rst^: (6) , (8') J: ») 

(k/A) • [,« • L • (N • R) 2/S] • Q^4 • T/D ■•• (16) 
^ (16) ^SILT 

C • |> • L • Q • (N • R) VS]^T/D • • • (17) 

fcrtfL l^fC= (k/A) /4=1. 8 8X105 

[0 14 9] 

ttz. mm^^m&M (1@/inch) (17) &£aH*M±, 

C • • L • Q • MVS]ST/D • • • (18) 

tztzL lltC= (k/A) /4 = 1. 8 8X105 
t &<5> 0 

[0 1 5 0] 

5£ (8") 4:fflv>Ti«iL^*^B*EPn (kPa) I5^LT 
v*& 0 



mtE#2 003-3054183 



2002-270725 ^- */ ] 35/ 

[0151] 

fe*>, aatigfta^Mogmsr^ati-^t, 1. 8 8kPa, tm, ^2 

[0 15 2] 

5g «fc 19 > * mw&fefe l-t lx Liitt^ r$mi±, m&mn 

[0 15 3] 

L-C115*; (9) , (1 7) x n 
[T • S/ (C • D • ju • L • Q) ]0-5^ (N • R) 2s y • h/ (T • B) 

• • • (19 

) 

tztzL, itC=l. 8 8 X 1 05, #SB=0. 0 161 
H^^<7)^-t;W^JSM=N • R (fl/inch) Ltli^ (10), 
(18) X 

[T • S/ (C • D - ju • L • Q) ]0.5^m^ 7 • h/ (T • B) • • • (2 0 

) 

fcfi U MC= 1 . 88X105, MB=0. 0 16 1. 

t & t) , ^ (19) , xti^; (20) «ridj£i-* £ ia 0 * - h «; ? 

[0154] 



miE# 2003-3054 183 
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^-v: 36/ 



t&lzZkft | H (u m) 


P n ( k Pa) 


y X >\/ (D ??■ 


2 0 


6 . 0 0 


1 . 6 x 1 0 ~ fc (cc) it 16 t 


4 2 


2.84 


1. 8X1 0" B (cc) igftjgib^iftfc L 


5 8 


2-06 


i. 6xi o" 8 (cc) mmmm^^fr v 


4 7 


2 . 5 4 


i. 8xi o- 8 (cc) i®MK%Ji:fe '5 


6 4 


1 . 8 8 



10 15 5] 

mm&<nni£*2. OkPa&TKWlx.*t:Hi (6) j*U*K 
(k/A) • [j« ■ L • Q • (N • R) 2/s]g 2 0 0 0 ••• (21) 
tz tz L ( k / A) / 4 = 7 . 52X105 

[0 15 6] 

HS-kA'SfftM (IB/inch) £^ (2 1) 
(k/A) • [// • L • Q • MVS]^ 2 0 0 0 ••• (22) 

tztzL &M(k/K)=7. 5 2X1 0 5 

fcfcO, ^ (21) , (22) ^i;m;ti:J; ^tkmmn' 

[0 15 7] 

0. 07 (Pa • s) (=7cp) , 4 > ?<7)%MM.t}T= 0 . 03 (N/m) 
(=30dyn/cm) , Rtf ~7 * - A#^)^;«N = 4 0 (IH/inch) =1. 
5 7 (I/mm) <h LT\ ffim*ft^tz 0 
[0 15 8] 

T-ab& 0 1" >f > * ->* j. y ho-f > ^ (± N 

• ttJS fjL = 0 . 015-0.15 ( P a • s ) 



miiE# 2003-3054183 



Wm 2002-270725 



• J >^<ommmtiT= o. 03-0. 05 (N/ m ) 

•7t-A^-b;^gN = 4 0 - 1 0 0 (IH/inch) 
[0159] 

[0 1 6 OJ 

• *£J£ /u = 0 . 015 ( P a • s ) 

• -f y ?<nmwm?)T= 0 . 0 4 (N/m) 

• "7*-AtfO-t:;i^/£N=8 0 (ffl/inch) 

[0161] 

lie] 











iEB« 




E2j 




R 


N*R 


d (mm) 


Q (nmVs) 


Nd (*) 


q (pmVs) 


AP (kPa) 


Pc (kPa) 


1 


80 


0.32 


8.17 


11.867 


0.688 


0.0012 


0.02 


2.5 


200 


0.13 


8.17 


74.169 


0.1102 


0.0078 


0.11 


2.75 


220 


0.12 


8.17 


89.744 


0.0910 


0.0094 


0.13 


3 


240 


0.11 


8.17 


106.803 


0.0765 


0.0112 


0.15 


3.5 


280 


0.09 


8.17 


145.371 


0.0562 


0.0152 


0.21 


4 


320 


0.08 


8.17 


189.872 


0.0430 


0.0199 


0.27 


4.5 


360 




8.17 


240.307 


0.0340 


0.0252 


0.35 


5 


400 


0.06 


8.17 


296.675 


0.0275 


0.0311 


0.43 



[0 16 2] 

im7] 









a* 


R 


N*R 


d (mm) 


Px (kPa) 


1 


80 


0.64 


0.25 


1.5 


120 


0.42 


0.38 


2 


160 


0.32 


0.50 


2.5 


200 


0.25 


0.63 


2.75 


220 


0.23 


0.69 


3 


240 


0.21 


0.76 


3.5 


280 


0.18 


0.88 


4 


320 


0.16 


1.01 


4.5 


360 


0.14 


1.13 


5 


400 


0.13 


1.26 



[0 16 3] 

z<D&mz&\,*xi>, mmttz^ (d ~~ (22) $^1-^75* 
Pimt/zo 

[0 1 6 4] 



maE#2 003-3054183 



# SI 2002-270725 ^- V \ 38/ 

O^W^t^SN (IE/inch) t , O^JRMi:Ei?^"CM?n 
tz t £ <n 4 y >? i\m % izqim £ ti & m izwt h #*Jt -cab £ ffiisp rH\ Tie 

2 0 0 • R ^ 3 2 0 
[0165] 

^ti^x., N • R**2 0 0m±-e*ntf, «8 6mm (0. 8 6kPa) 
[0 16 6] 

N • R#3 2 Om^nif, tft&^OftJEli 1 . 5 k P aWTt^ «5 
[0 16 7] 

2 0 OlUti 3 2 0WTT^tL{iJ:v><7)T\ >f > ?iRJDHfc&flJt»&» 
KOipg £ j£ if h Z t ^-e § & o 
[0 16 8] 

-O*^ 2 0 0^N • Rs£3 2 0 &ffitz-tZtiZ& I? , -f TOtef£fttf 
it^il^^ipl £ j£ tf £ - t rt ? -C § £ >f y * ij - h 'J v V Z>Zt j&*"C # £ 

[0 16 9] 

izfcctzj y ?mzfc<r>mimtz%i- & j y ? * - h ^ v^tifttsi 

[0 17 0] 



mtEiTf 2 003-3054183 



#11 2 0 0 2 - 2 7 0 7 2 5 ^- v : 39/ 

na^r >>7(nmmwh7: (N/m) ^ >^jRiW»t3j|xwr*fl(ro-f >?mi 

ffc<7)-b;i^]tN (©/inch) >f > ^JRWfflJUffi*$*i-CJ|XiB$n^B# <7M > 

T-N-R-B^O. 08 

fzfzL, MB=0. 0 16 1 

[0171] 

-e-*i*9>.£, T-N-R-B^O. 0 8i^±-C&tUi\ 0. 8kPaW±« 

fS^S^f&^l- iltiBfCct tfx £ £ i: v ^ £ #1" & 0 
[0 17 2] 

*t&>f >^<7)^®^T (N/m) >f >^JRilfl9JtwJ|3Urti--6fltfO>f 
#0-fe;U?BrKN (Winch) > ? iRttSBKJEIt £ tiTTO $ titzm<V4 > 

tummzwKznzmizM-tzitmitX'&z&mmR. &±<Dmmxt 
<< >?m&nizn^&§&^fa<7)m:±&2<D7km&2 h ( m ) ^ >?cojts 

T • N • R • B^ 7 • h 

/:/:U l£8fcB = 0. 0 16 1 

[0173] 

-£ft*9>x., T • N • R • B^> • hJ^±t?**Ltf, ttE^f^^t^flt^otc 



ffiSI#2 003-3054183 



#11 2002-270725 ^- V \ 40/ 

[0 17 4] 

tl& 4 y ?<r)mwm?)T (N/m) Rtrftm/u (Pa • s) * > ^IRTOH 

tixnm z ft ^b#ct) ^ > ^ iR««Btzj|xiw £ n & tu izn-t & fmit-c* %> f±mm r 

i^^L(m)<h, * >^iR«SB^t>>f > ftfVtmztiZ; X;K0I1D (m) , 

/ XfrfrbikttiZtLZj >?<oit±'f >?i±mmQ (m3/ s ) ries^ 

C • [// • L • Q • (N • R) 2/s]^T/D 
/:/:L> MC= 1 . 8 8 x 1 0$ 

10 17 5] 

Zrtu&x., ±&&mt: LTi/>ft(£\ ^ X^StW^-X^xCJ: 
[0 17 6] 

ft£^ y?<nmffiWftT (N/m) XO^K/i (p a • s) fc, f>*iRWH 
TO-r^BU<^^ > ^^W$^-t^^«N (IB/inch) i: , >f > * JDMl«lSBHJEE*B$ 

ft t to $ ft tz >f > * mm k urn £ ft * str k £ f*»Jt -c * a jee**£ r 

<f >^JDUrtS5Uffi«l$ft-CJRiW$ft^'f >?TO#^BJr®!*S ( m 2) 
&£L(m)£, >f y >7Wmfrh4 >?frKt&ZtiZ>y X)V(OM&D (m) fc, 
7 XfrfrbKtmZti&J y?<D-m±J >y-P±ai*Q (m3/ s ) fc**, Tffi^ 
(K/A) • Q • (N-R)2. ( M . l) /S^2 0 0 0 
fztzL^ (K/A) =7. 5 2X105 

[0 17 7] 

-€-ft*9>x., ±5$*** ^Ltv»tLtf, flW&^OftflEfi 2 k P a WTt^ «9 , ^ > 



ttlSE#2 003-3054183 
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^-v*: 41/ 



o 

[0 17 8] 

HfM» <b 4* 4 >f > * TOfl^TOJ $ ti * > * JRffiffi £ m x. tz 4 > 9 ij - h M 
v v> r , ±gE * > * JlXiSTO UJE*& $ ft T JRW $ ti >f > ? iRJRifcO 
H^-t;u?SJtM (ffl/inch) Tffi^ 
2 0 0 ^M^ 3 2 0 

[0 17 9] 

ftn9>i, -bi^lM (IB/inch) rt ? 2 0 0 m_t-C&*U£\ tK^"C 8 6 mm ( 
0. 8 6kPa) &±<D\%ntll)mhftZ>o iot, >f ^ ^ * - h U •r/OfR 
m IZ 4 y >7 TWffi jfeKflifl ^i^o/: F^S<0H^ £ K <• CI 7i ? -e § h o 
[0 18 0] 

-tr^j&M (Winch) ^3 2 0&TX-$>ftl£, fl?*&^«)*JEt± 2 kP 
[0181] 

£<bK, (£3fel±, N • R£ 2 0 OJ^Tt LTCO^, 4 > ?WVLWtfM^hftX 
^tztf, -bJHSM (Winch) = N • Rrt s 2 0 OJ^LLT-fc 3 2 0 &T"C&*i«ir 

[0 18 2] 

tfz, *%m<7)4 'y>U J£JLtOJ:-9K, 4 > 9 * m%ir Z> 

yii^t, ±ti4 >?mimzm.M2n&4 yf^mmmtiT (N/m) 

Winch) <h^\. Tf£^ 
T • M • 0. 0 8 

WBE#2 003-3054183 
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^-v: 42/ 



fcfc'U &MB = 0. 0 16 1 
[0 18 3] 

fti^i, T • M • B^O. 8J£Jl_t-C*ft(f, 0. 8 k P aW±(7)fTO^}# 

£ p^n^f&^-t- £ «i t * ffi cz 1 a*-e § £ o £ < y * m\m~mM £ n 4 

[0 18 4] 

>^CD^ffi^T (N/m) fc, * >^«CMt^i^)^ 
f$0-t^tSN (li/inch) -f > ^JRttW^£Ettl$nTJRj(rt$ *i£B#<7M > 

*V >^«#&Ptcift-*»E^lfiI^*^:S5$07lclSW$h (m) fc, ^>?<oJt 

T • N • R • 7 • h 

tztzL, 9tMB = 0. 0 16 1 

[0 18 5] 
[0 18 6] 
[0 18 7] 

*L&<>?<7)^®3ft^T (N/m) SOfttJK^ (Pa • s) , >f > * JDUMC: 



WK#2 003-3054183 



2002-270725 ^- V \ 43/ 

i±m ztixnm ztitzwmvcD 4 y ? Mft<oit-t )vmm.M u@/inch) t , 
4 > ?mmzi±mztiTW.mztifzJ y trnm^mmms (m 2 ) rzfmz 

L(m)t, 4 > > ?m±&Zft& / X;K7)j§;flD (m) JX 

;i^<bP±£ti£ti& >^<75ft^-T > ^n±tlifiQ (m3/ s ) ^\ Tffijt, 
Q • M 2 • • L) • C/S±ST/D 

fcrtfU l£fftC = 1 . 88X105 

[0 18 8] 

-eti^x, ±st^?M7t: Lrv^tiii\ yx;«to^-x*x(a^i:^^ 

[0 18 9] 

ti&'T (Pa • s) ^ >^TOSPCI±|{g$tL-CM$n7 , L'^ 

-c.<tm > tmife^mgt't^&M a@/inch) ^ >?TO^uj±*fB£*iT 

M£*i7tM ^^tWiliS ( m 2) RtfmZL(m) t, ^ y ? mmufr 
h4 y ^^ ? P±tb^ti^y x;koe@d (m) y X;w^^p±tH^ti^-r > ^<7) 

flt^ >?P±ttSMQ ( m 3/ s ) <htf\ Tffi^ 

(K/A) • Q • M 2 • (ju • L) /S^2 0 0 0 
fcfi U l&lfc (K/A) =7. 5 2X105 

[0 19 0] 

o 

[0191] 

ti&J yfommWtlJT (N/m) S^ttJg/i (Pa • s) t , >f>^J|X«fifflJH 
Mt^)|f<7)'f >*TO#<7>-b;i^)£N (ffl/inch) t> >f >*JDUrt8&KE«$ 



mtE# 2003-3054183 



#SI 2002-270725 ^- v : 44/ 

ft -c ipurt $ ft fcR#«> -r > * iDtfrtffi u m 2 ft £ m £ #3* Jt-c h h i±mm r 

* >^J|XiWffl5U£E«e$ftTJDMrt$ft^:>f >?TOi#WffifM1*S ( m 2) 
iS£L(m)£, >f >^iR«SP^«b'f > *ri ? P±£ti£ft&y X;K^itgD (m) fc, 
y X;i/7&»t>qtai$ft* * > ^<7><t;*M > *n±W4Q (m 3 /s) fc, ffifco^Bfr-c 

t i')t#^>^ > tm&nizn-t&ftwjjfan&tt %<r>im&z h (m) <h, 

[T • S/ (C • D • ft • L • Q) ]0.5 ^ (N • R) ^ 7 • h / (T • B) 
/:/:L, MC = 1 . 8 8 X 1 0 5 , MB = 0 . 0 16 1 

[0 19 2] 

•5-ft*9>x., T • N • R • B^ 7 • hJa±T*ftW\ -f > ?Mtf£^TOl£ft& 

mtm-r&t&iz, ftMotsii y x^t-^ ^ - ^ * ^ c i 4 > 

[0 19 3] 

ft&^f > ^(Dmm^tlT (N/m) (Pa • s) <h , -f>^JRitt»U 

EE«e$ftrJDUrt$ft^:*tffi-CW>f >?mXfc<nnm*i)^feM (IB/inch) 

> ^umm^um-t^>m<D^ >^m^^;vmn as/inch) -r>* 

JDUflSB u J±*is $ ft T JDUA $ ft B#'o >r > * JDUfl u k nm 2 ft z> m k n-t h mnit 

t*5ElfRt, -f >^TOgpnffi«B^ft-CJ|X^^ft^^ >^iRJR#OWfffi» 
S ( m 2) St>*SJ$ L (m) * > *JD&tttt#»<b ^ > 91>*f±m £ft& 7 X;K7)H 
#D (m) / X;M^P±£B£ft.5,^ >^<7)**^ >^fttm»Q (m3/ s ) £ 

(m) -f > 7 OJt* 7 £ TfS^ 



mgE# 2 003-3054183 
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^-v: 45/ 



[T-S/(C-D- ( «-L-Q)]0-5 ;> M ^ y • h / (T ■ B) 
fcfc'U itC=l. 8 8 X 1 05, itB = 0. 0 16 1 

[0194] 

<€-*L*9>x., T • N • R • B?5V • hJ^±T^n(i\ 4 > ^MttfcUiftJKSfi* 

nt)i)*nb*.*o iot, ^ > ^ ^ - h 'j 7 y cot IaB$t: ^ > ^ ^ffltt:Iti 
4t^ofc|BIIffin:i:S:J: <9 <b7J> ? T^ , ^o, 
^cP±mi--5> t # Itl^lEli y X;^Stw ^ ^ * ^ i: i > 

[0 19 5] 
[0196] 

[HI] 

S-t;«M = N • R (IH/inch) t»$t^«-^t/57-e*4 0 
[02] 

[EI 3] 
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[04] 

(a) (i>f >^#- h 'J y ->*Oflttit«:^-rBfiBia-e*»), (b) (i^>?#- 
[05] 

±ie^r >?«Hiiw7^ ;i^ot»j££^i-iEM0-c&&o 

[0 6] 
[0 7] 

0 6 ^Wt:^t^7 7t*$)^ 0 
[08] 

[09] 

-t^fSN (is/inch) t^fc(7)r4§^tr7 7T^^ 0 
[0 10] 

[011] 
[0 12] 

[013] 

[0 14] 
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[m 1 5] 

f±fjg£$i R <h Jiff £ f£ £ 7' 7 "7 t? l * * o 
[HI 1 6] 

im 1 7] 

[II 1 8] 

(a) - (h) f±-f >^7&VX;u^^n±m-r^^S£flI{;^i-|»fMIl-t s ^)^o 

i en^ -y k 

3 -otmmm 
io j>?m®mm 

2 0 4 > 9 ft — b *) y is 

21 u >^jRiwa5) 

2 2 4 > ^TOMfc 
2 3 7 >r ;w 9 

2 4 * > 7 m&u 
2 5 &aj*# 

D ; X)v<omM. 
R EE*i$ 
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t 4>?<nmmmt) 
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400 
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[H2] 



CM 
CO 
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[03] 
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4/ 



[[214] 



(a) 




22:^>?®lJXf$ 
20 



I 24 : P^23 : V^/V* 




20 



(b) 
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25:mtHi 
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[1U5] 
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[136] 



^#0913 
^0261 
W40891 

^#0021 
W4096 

W<*08fr 

WMwz 



Tj" CO CNJ 
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[EI 9 ] 



100% 



50% 




6 8 
Elit R 



10 



1 0] 



P2 



Pi 



A P=P1 — P2 
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[Ull] 




I* — 
• 1 



[012] 
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[0 14] 



Rd/Rm = 13.7i:^»:-i>iE^-(biS: 
gfi#]0.21 




0.00 0.10 0.20 0.30 0.40 0.50 
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AP=4Tcos0/d 
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^-v! 16/E 



[HI 8] 





t±liiE# 2003-3054183 



mm 2 0 0 2 - 2 7 0 7 2 5 ^- y : 1/E 

^iRjR#:w-t^?&JSN (Winch) <h , >f > * iRiMS&UEEttl $ ftTJlXiW $ ft£ «h 
200^N-R^320 ^iH/ji-o 

\mm\ m i 
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